IN the control of infectious diseases three main methods have been employed, viz. hygienic or public health measures, therapeutic agents and serological preparations. In helminth diseases the first two have been widely used but no efficient method of vaccination, capable of field use, has yet emerged. Yet in certain parasitic infections this type of control is desirable for two reasons: (1) A high percentage of the total pathogenic effect is caused by the migratory stages of the organism and these stages are, in general, not affected by anthelminthics, and (2) modern farm husbandry demands high stock concentrations on pasture and this tends to increase the probability of infection.
Although this was promising it was of little value in the field on two counts: (1) Such vaccine is extremely expensive to produce since calves have to be killed to obtain lungworms, and (2) because of the lesions produced. When migrating larve or adult worms die in the lungs or bronchi a very severe reaction occurs around them, and, organism for organism, produces much greater damage than takes place in the course of a normal migration. This means, in effect, that a vaccine has to produce a very high degree of immunity so as to prevent the great majority of parasites reaching the lungs or else, in the partially immune animal, a greater degree of pneumonia will be produced than in the completely susceptible calf. A similar pathological sequence has been shown to occur with Nippostrongylus muris (Taliaferro and Sarles, 1939) .
It was thought that one reason for the failure of dead antigen to produce a high level of immunity was that the response might depend partly on the presence of the metabolic products of living worms. Thorson (1954) has shown this to be the case with Nippostrongylus in rats. Therefore we investigated the possibility of attenuating larva so that they would reach the mesenteric nodes, exert an antigenic effect and then die so that the pathogenic effects associated with pulmonary migration would not take place. This has been achieved by irradiating the infective larve with both X-rays (Jarrett et al., 1957 (Jarrett et al., , 1958c and gamma-rays from cobalt 60 (Jarrett et al., 1958e) . A wide range of irradiating levels was investigated and one such experiment is shown in Table I using 40,000 roentgens and administering 4,000 larvae to each calf as an oral vaccine. Groups of 10 calves were used.
Groups la and 2a were killed after thirty days, i.e. when a full adult infection should be established. It is obvious that irradiation had almost wholly prevented an infection in Group la, while the expected infection in Group 2a showed that the larva used were fully infective. (An approximate dose/infection ratio of 1/4 exists in this disease.) The remaining calves were challenged, together with control Group 3, after sixty days and killed thirty days later. A highly significant immunity was produced in Group lb, comparable to that produced by a normal severe infection (Group 2b). (Jarrett et al., 1958a ) that a rise in antibody titre occurs twenty-five days after a first infection and reaches its peak at about one hundred days: on subsequent infections an anamnestic response takes place reaching a peak in seven to fourteen days after infection. When a calf has been vaccinated with irradiated larvI and is then challenged a rapid secondary response also occurs.
After certain problems of storage, bottlings, &c., had been overcome, it was decided to try such a vaccine under field conditions. This was done in two ways. 15 caIves were heavily infected with D. viviparus and were allowed to graze on a three-acre pasture. This produced a level of infestation much greater than is normally found under field conditions and represented an extreme challenge to the vaccine. 15 calves were vaccinated with 1,000 irradiated larvae (i.e. one-quarter of the magnitude of that shown in Table I ) and 12 were left as controls: all were then put on to the infected pasture. The detailed results have already been reported (Jarrett et al., 1958d) and showed a highly significant difference between controls and vaccinates in respiratory rates, fIcal output of larvI (and hence further contamination of the pasture) and mortality rates. The results are summarized in Table II . 
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The second trial was conducted on forty commercial farms with a past history of parasitic bronchitis. 1,088 calves were included, one-half of those on each farm being vaccinated and one-half left as controls. All calves were fIces-sampled once per month from March until November and their clinical status noted at each visit. The vaccine appeared to be safe under these conditions and no breakdowns in attenuation were found. Parasitic bronchitis broke out on 6 farms and the results (showed in Table III ) indicate that a significant degree of protection was achieved. 
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At the moment a large experiment is in progress to test the effectiveness of double vaccination against a high challenge dose;, this type of procedue4s only visualized on farms wit-a>history-of severe or lethal-parasitic bronchitis.
If this vaccine becomes commerically available, it should have the effect, not only of preventing the disease in some measure, but also of progressively diminishing the parasitic burden of the farm.
